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• ' O \ . . OT^ :CATALOTIC SEQUENCES;; i J: 

;;; : : : ;;'; : ; :;;;}2; 

: This to DNA-iwa ; £^ 

- S- -.i?!?^ 1 ;^- , . More;; parti<ml^^ ther pertains I 

Background of the Invention 

,;:•;;::;.';•:.;.::•;,.:; RNA ^ 

mediate a M ~ : ^o : ^ 

V "distinct trans-acting ribbz^e^ and! V 

■ -^^"haiiT^/'V^^haying different s^bnd^ struct^ 
been identified I . Onqpgenes and Aids (19 9 0 ) 

^citation] ^ ." ■^■fi - . y ]^§ ' 

'^9^^ Possible s^ 
d^elopmen|: o -ccmtainiri^ 
ril)onucl^ . 
deo^ilppri^ flanicing-'-s^^ 

als^ conceivable that chijneric \ catalysts :;|;^- . 
• comprised;; of •: a T^^f^i^^. center and ;. : E^^: ; ; . • 
f lanking s^ biological • 

.act^ hwing;;^re|ter 
■'■ Per ^^^ ; e Nature/ 344:565-567 (1990)g^ 

•;;.: :; ;, ; ;-; ; :describ^ 

< . ' • . ri^ooiigonucieoti^ act^^ - J^,;". 

. v 

. .. ' utility are^-taii^ 
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I ; ^tinimary of - the Imrent 
. This ;:; : Iiwerit^ 

. • "V^ev invent ion sp^ i two 

^ clx±meiric: iDNA— KNA-r DNA—RNA^E>NA ; ::lca t ±c : :mblec^ V/: 
whxpb are>;t^ 

These chimeric molecules include Dl^ 

f 1 ank;:^;a : : ;: catalytic;: rna : crat^ . x ' Interact ion^wi^ 1 " ' the ;: :. V ; ||f 
' /HIV^l^ a& -base^lv'.;;:;: . 

"Pairirig : ;;of |:^e DNA flanking sequences withi ; HIV--l ' '"-i^ 
', ':, RNA. The ; ^ center cieayes : the ; ;:;:\ 

phb sphodies ter bond of ; the substrate HIV-1 RNA at thie; 
■ . • ejected; location;; : ^.Mi.^>- 

: Genera 1 Inscription : of the Invention 
In general the catalytic moieties; 6 the 
invention function as ha^erhead or -^iqpin 
r ibbzymes • Th£ preferred !^ 
consists of twpknoTO 

flanked by a DNA sequence at the r espectiy 3 / and; 5;' 
termini and coupled by a ■ se^Bnp^- 
■ cbrr s^bndirig 5 f and :3 ? teralriii ; Tlieise molecules may 
accordingly be represented by the f formulae I and II:: 

; : '.V : iv'' //xs^x:'r 'M^l^lY: - agd^c} - z-^^M 

: ' . ' .-■;:' : ^Ji-f or-^M'^--... .,. . . ... ,. . .. i. , . ... : . . \ 

;l -^Jin v^ich X f |Y and Z are: DNA sequences and AAAG, CAAAG 

;' : )-^isLnd AGUAG^ 

Thet jf 1 anking X and Z exponents may bei any DNA 
sequences; tliat ; ;al^ base i p^ i;i;isubstrate • : : • 

^RNA\;iat: :: apprbp ' " " : 

". \ substrate;- cl eavage : 's i t e J •: • -i^Thes e ^ f 1 ai^ing^ set^ ences '1.: ' ;/;\! 
may be pto phosphor ptoioate; methyl |; 

phbsphonate , methyl or similar % lfi- : 
Y may be any DNA sequence that base j pairs Inter 

■ , •■::. --se- in the ^manner; required if or ; cafcaftyjt V : ^ ;:^f : ^ : }^ ^V- ; : 
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s W@ ■SS^^.^ ■ : = "---it^ • ; .■ V';. - : % . 

The 'bari-ibe^;! 

synthesized^ Imbv^ commercially available 

: ^ synthes : £u^ - Applied 

or Miiiigen> s^e. :g : ^JI^eir^ult r et al , 

. mayl-Be^Js^ =^ithe-.^: 

■ j 1 :!'®"^ 1 ^ ' teurget iiig \ withi;n;|th^ c^l;^|:Wriia ultimate ^ 
/;• ;fta|ility of the qatalysts, "i Sii^;1^0ndB include by . 
: ;: : y;way :; ;-of :;< hot of : ;|imi^ 'W&l^.lf 

™ c lo^i&^ li^ids^ 
hormones and c^ 

The catalytic molecules o the invei^ti^n are 
ac^iriistere^^^ 

or syste^ _Z 
defective ^iical ^rticle* / viral c^jpids ■ and standard i ; 
DNA/RNA trans feet ive procedures. 

Description of the Figures 
■ ly illi^tirat^ , of ^ 

:^S^ en ^^" ^se paired to ai^H^ . Th^ 

IWA portion of the molecule is encircled, 
•: : ;p;|^ illust^ catalytia-m . 

^ ^ ' anb^ex- HIV^l; 

4 . .', ... •'•'sec^OTce.-v^^ molecule.;^ 

encircle^ . : ; ^- ' . ''/^Ml :I:> : |... ' '^W.''- W:: 

'W' •". 32 K ^Picts : ;:a; -r . 

all DN^ conditions .vere;^ 
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>:. : ;ribonuclea 

•;'v : ; oligbimc^ 50 .. 

mM Tric-Hdl^b 8 • i The': WlAse was incubated . : -^'M :: -F 

with the sample for 10 • ; ^ 

libelled DRD^ DNAy molecules 

gel : ;Was;autpr^i|^ minutes Irtb? .g€5€|^ef|i|- : • 

; e^osure depict^i . ;||v . 

• :;: ^tHe: ce^ai^ip : m ecul e of Figure under conditions 
described; et al . , clinical i Biotecliribloav , ; 
2:23-3^^^ 

. . EXAMPLE I 

. The catalytic molecul e of F jugur e 1 was 
syhthesiz^ automat eii 

oligonucleotide synthesizer manufactured by Applied 
Biosy stems, - : }lncyH; 

The result of ribonuclease ; A idi^stion of; the 
catalytic molecule is shown by Figure 3A» 

The catalytic molecule produced ^ described ; 
: was used : ^j^cl€wave :: eabhi of a 610 nuleotide lohg^:; 
(S-61p)i and a 170 nucleotide long HIV-1 gag ' : 
transcr ipt ^ : ;^r ief , trie '-buffer v;yas': : ; : 5p, 'mM^Tris^HCl;, 

. pH : 7)*5 : i):;i^ 

of taxget, 3 pmoie of r ibozyme i or • DNA . '(■'• The reactions 
: were caxried i out at 3 : 12 :^hbur is; :; : ;-The> 

■ ^ 

containing transcript (^610) or a 172!; iwcieotide 
long HiV-1 gag cont a ining transcript (S ^172 ) v The 5 f 
cle^age product is indicated •for;vtbthi ; ' 

^ri Figure 3B ; the 5 ' cleavage pfbcUict is; shown $to± 
■■: : :bbth t ranscr i^ 

; : ! v • ■ 6 l6 : ^:tar^t'! : :; ; i s ; ; riot yisiblel due to ; ippor reproduce ion 6 f 
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■rSrri 



the y^^j^id^^;^ but its position 

■;^r a ^S p all::, . 

(p) pf the^ same ■< sequence as : :the 
DR P?9 lB lectiI ® ; incul^ted wlti same substrates 

;!;i;clewage| 

: ^inilir . da^l^ic^molecul 

:iobtaihed,! : :-^i : 'i ! K : - 
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• ■ z$-k£. -M^W-^ ;;. claims ^ v • . k 

1 . A ;! datalytic ; m^^ Vbf i; ■jcleaving^ah ' • 

HIV-1 RNA sequence : : at: ; a known ; r ibpzyme : cleavage; s ite 
said- : mol ecule * hay irig':; : the : ::: ; if 03^ia| : ;-?; ; 

: 3' X - AAAG Y: -. AGUAAGDC ;r Z 5' •"• ■ 

■■' ■ ■ '/■[■■ V I : - '^'ri:?'^ : S" S^/^MS i- 

in wiu^ aria DNA se^ehces 'thatVbase : : ;;pair ;• . •. j; • 

with an; 

i; : : lmdwi^ cle wage>;:: s ite , 
■ WmAG/- CAi^liia^ 
■ y: is a DNA sequence that base pairs inter se in a 
manner required : ;ip permit said RNA sequence to 
cleave said substrate at said cleavage sit^:: 

2 w - The catalytic Mle 1 . : .;;:| 

The catalytic mole by Figiire 2 . |: 

C:A\, A catalytic ;m^ , | '-tt£&fine& by i Claim 1/ 

in which f said RNA sequence is an HIV-- 1 s eq^ence ; 

5 v A i catalyt ic molecule , ; as defined by Claim 4 f 
in which saiid HlVrl sequence ; is ; the TO sec^ence 
shown by Fignare li "J 

6, A catal^ic molecule, as defined by Claim 4 , 
in; which the Hiyrl sequence is the HIV-1 sequence 
sh^wn by . Fi^re 2 l ; 

7 v A catalytic molecule capable of cleaying an 
RNA !; is e^erice , said mol ec^le haying catal^ RNA 
moieties linked to first and second DNA moieties ; 
iwlii^ 

flanking the c^ 

third DNA sequence whic^ 

if acilitate said cleewage^ ; 
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